Nanopore sensor for fast label-free detection of short double-stranded DNAs.
Functionalizing surface enhanced the molecular sensing ability of a fabricated nanopore by increasing the translocation duration time for a short double-stranded DNA. The surface of nanopore was derivatized with gamma-aminopropyltriethoxysilane and the positively charged surface attracted DNA molecules when they were in the vicinity of nanopore. The translocation duration time of DNA increased due to the strong electrostatic interaction and it enabled us to detect a short double-stranded DNA (<1 kbp) that is under the size limit of a conventional solid state nanopore sensor. Both 539 and 910 bp double-stranded DNAs were analyzed with the surface functionalized nanopore and their translocation kinetics are presented in this work. The new feature of the surface modified nanopore that can detect short double-stranded DNA molecules could readily be applied for a rapid label-free diagnostic analysis in a Lab-On-a-Chip type DNA sensor.